Delivery of serotonin to the brain by monocytes following phagocytosis of liposomes.
Many drugs are not able to enter the brain due to the presence of the blood-brain barrier (BBB) and therefore cannot be used in the treatment of diseases of the brain. Since it is now known that the brain is under immunological surveillance, we hypothesized that phagocytic cells of the innate immune system, mainly neutrophils and monocytes, can be exploited as transporters of drugs to the brain. To target circulating mononuclear phagocytic cells, negatively-charged nano-sized liposomes were formulated encapsulating serotonin, a BBB impermeable neurological drug. Brain uptake, biodistribution, and the mechanism of brain transport were examined in vitro and in rats and rabbits by utilizing double-radiolabeled (3)H (in the membrane) and (14)C-serotonin (in the core), and liposomes with fluorescent markers (membrane and core). The brain uptake of liposomal serotonin was significantly higher (0.138%+/-0.034 and 0.097%+/-0.011, vs. 0.068%+/-0.02 and 0.057%+/-0.01, 4 h and 24 h after IV administration in rats, serotonin liposomes and in solution, respectively). The same brain uptake of both empty and serotonin liposomes, the co-localization in the brain of both markers, and the unchanged ratio of (3)H:(14)C suggest that intact liposomes entered the brain. Since treatment of animals by liposomal alendronate resulted with inhibition of monocytes but not of neutrophils, and with no brain delivery, it is suggested that monocytes are the main transporters of liposomes to the brain.